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manner of connection of the two branches. If steady currents would circulate opposite ways (M negative), the total current is divided into two parts in the ratio of 3 : 2, in such a manner that the more powerful current in the double wire nearly neutralizes at external points the magnetic effects of the less powerful current in the triple wire, and the total energy of the system is very small. But now suppose that the connections are such that steady currents would pass the same way round in both branches (M positive). It is evident that the condition of minimum energy cannot be satisfied if the currents are in the same direction, but requires that the smaller current in the triple wire should be in the opposite direction to the larger current in the double wire. In fact the ratio of currents must be 3 : — 2 ; so that (as on the same scale the total current is 1) the component currents in the branches are both numerically greater than the total current which is divided between them. And this peculiar feature becomes more and more strongly marked the nearer L and N approach to equality*.
When there are several conductors in parallel, the results would in general be very complicated. When, however, there is no mutual induction between the various members., simplification occurs. If the currents be denoted by tyl, ^2J ^3 ... , the difference of potentials at the common terminals is
E = (ipLj. + RI) -^ = (ipL, + so that
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But if R and L' be the effective resistance and self-induction respectively of the combination,
.so that
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or, if we write
Hence
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* The reader who is interested in this subject is referred to my papers in the Phil. Mag. July 1809, June 1870, " On Some Electromagnetic Phenomena," &c.    [Vol. i. p. 1, p. 14.]
31—2ecessary to include the influence of the leads outside the points of bifurcation. Provided there be no mutual induction between these parts and the remainder, their induction and resistance enter into the result by simple addition.
